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Indian Standard 

SPECIFICATION FOR 
BAKEABLE FLANGES 

0. FOREWORD 

O.l This Indian Standard was adopted by the Indian Standards Institution 
on 29 November 1976, after the draft finalized by the Chemical Engineering 
Sectional Committee had been approved by the Mechanical Engineering 
Division Council. 

0,2 This standard is based on draft International Standard ISO/DIS 3669 
* Vacuum technology — Bakeable flanges — Dimensions ' issued by the 
International Organization for Standardization. 

0.3 International system ( SI ) of units have been used in the standard. 
The relationship of these units to other units are given below for guidance: 

1 pascal ( Pa ) = 1 newton/square metre ( N/m^ ) 

= 0-102 kgf/m2 
1 torr = 1 mmHg = 133-322 Pa 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS ; 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard specifies the dimensions of fixed or rotatable bolted 
bakeable flanges used in vacuum systems where pressure under steady 
conditions is less than 10"'^ Pa. These flanges may also be used in those 
parts connected with the vacuum system where the vacuum is not so high. 

1.2 The standard covers two series of flange dimensions, the preferred series 
and secondary series. The preferred series of dimensions ensure compatibility 
with the flanges conforming to IS : 6076-1971t. The secondary series is 
corresponding to flanges in common use. 

♦Rules for rounding off numerical values {revised), 
tDimensions for vacuum flanges. 
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2- DESIGNATION 

2.1 A flange of nominal bore 10 shall be designated as: 

Flange 10 IS : 8288 

3. DIMENSIONS 

3.1 General 

3.1.1 The dimensions shall be as given in Tables 1 and 2. They do not 
include allowances for machining. 

3.1.2 The material shall be compatible with the requirements for the 
flanges ( baking, sealing capacity, profile, thickness of flange and type of 
seal gasket used ), 

3.1.3 To ensure interchangeability of vacuum components, the flanges 
shall be aligned so that the bolt holes are equispaced about and off" the 
symmetrical plane of the component. ( This does not apply to flanges with 
six bolt holes in the secondary range. ) 

3.2 Nominal Bore 

3.2.1 The nominal bores indicated in the tables provide a series of values 
intended to identify the flanges. They correspond to the nominal bores of 
pipes in general use. 

3.2.2 Nominal bores 63 and 160 in Tables 1 and 2 correspond to practical 
diameter 70 mm ( or 65 mm ) and 150 mm respectively. 

3.3 Mating Face 

3.3.1 General ' — The mating face ( which is flat in the case of the 
preferred series and in the form of a profile in the case of the secondary 
series ) is in the form of a ring, the surface finish or the profile of which 
makes possible the effective sealing of the joint, 

3.3.2 Limits — For the preferred range, the minimum mating face area 
is defined by an outside diameter E and by an inside diameter F. 

For the secondary range, the mating face area is defined by diameters 
F and T. In this case, the profile of the mating face is not specified and is 
left to agreement between the manufacturer and the user but in any case it 
shall comply with the requirement mentioned in 3.3.1. 

3.4 Number of Bolt Holes, n — The linear sealing loads tabulated in 
Appendix A for a given bolt stress are derived from the values of n. 
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3.5 Specific Requirements — It is recommended that the flanges be 
provided with a device ( at the option of the manufacturer ) to facilitate 
their separation for any dismounting of the coupling. 

4. MARKING 

4.1 Each flange shall be marked with tlie name of the manufacturer or 
trade-mark, nominal bore, material of construction and year of manufacture. 

4.1.1 The flange may also be marked with the ISI Certification Mark, 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer. 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 



APPENDIX A 

( Clause 3.4 ) 

LINEAR SEALING LOADS 

A-1. LINEAR SEALING LOADS FOR PREFERRED SERIES OF 
FLANGES 

A-1.1 The linear sealing loads are given below, which have been calculated 
for each flange under the following conditions: 

a) For a bolt of cross-sectional area s (in square millimetres), the 
linear sealing load ( expressed in newtons per millimetre ) is PrmlB, 
This load is exerted at the bolt circle {tf* B) by the uniform 
tightening of n bolts to a stress of 500 MPa. 



Hence 



p m 500 n.s 
P500/B =: —;;r^ 



On 



TABLE 1 PREFERRED RANGE OF FLANGE DIMENSIONS 

{ Clauses 3A A and 3,2.2) 

All dimensions in millimetres. 




MATING 

FACE 

SIDE 



s 






Equispaced 



Nominal 

BOKE 


A* 


H 
hl3 


Aft 
jsl6 


B 


Bolts 




Holes C 


HU 


J. 


E 


F 


No. 


It 

Number 


Diameter 


Diameter t 
H 13 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 




(7) 


(8) (9) 


(10) 


(11) 


(12> 


ql3) 


10 


10 


55 


12 


40 


8 




6 


6-6 0-6 


12-2 


2-5 


31 


23 


16 


16 


60 


12 


45 


8 




6 


6-6 0-6 


17*2 


2-5 


3e 


28 


25 


24 


70 


12 


55 


12 




6 


6^6 0-6 


26*2 


2-5 


4& 


37 



40 


39*2 


100 


16 


80 


12 


8 


9 


1 


41*2 


2-5 


69 


58 


63 


70 


130 


16 


110 


16 


8 


9 


1 


70 


2-5 


99 


87 


100 


102 


165 


20 


145 


24 


8 


9 


1 


102 


2-5 


134 


120 


160 


153 


225 


20 


200 


24 


10 


11 


1 


153 


4-5 


186 


170 


250 


161 


335 


24 


310 


36 


10 


11 


2 


261 


4-5 


296 


280 


400 


400 


510 


24 


480 


48 


12 


14 


2 


400 


4-5 


462 


446 


630 


651 


750 


30 


720 


90 


12 


14 


2 


651 


4*5 


702 


686 


1000 


1000 


1120 


30 


1090 


96 


12 


14 


2 


1000 


4-5 


1072 


1056 



•Given for guidance only and depends on the tube and the method of welding. 

fGiven for guidance only and corresponds to commonly used austenitic stainless steel flanges. 

tMinimum height over which dimension Ai shdll be respected . 
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00 






XBLE 2 SECONDARY RANGE OF FLANGE DIMENSIONS 

{Clauses 3AA and 3,2.2) 
All dimensions in millimetres. 
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NOMINAI 


' ^1 


D 


H 


M* 


B 


NXJMBEB OF 


Diameter 










BOBB 


Max 


H14 








Bolts 


OF Bolt 
Holes C 
H13 


P 
HU 


5 
Js9 


T 
c8 
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0) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(S) 


(9) 


(10) 


(H) 


(12) 


16 


18'5t 


19-3 


34 


8 


27 


6t 


4-4t 


5-8 


21-4 


21-4 


18-5 


40 


38-5 


39 


70 


13 


58-7 


6 


66 


7=6 


48-3 


48*3 


38-5 


63 


66-5 


67 


114 


18 


92-1 


8 


8-4 


12-7 


82-6 


82-6 


66-5 


100 


104-5 


105t 


152 


21 


130-2 


16 


8-4 


14'3t 


120-7 


120-7 


104-5 


160 


155 


155-5{ 


202 


22 


181 


20 


8-4 


15-8J 


171-5 


171-5 


155 


200 


206 


206-5{ 


253 


25 


231-8 


24 


8-4 


17-2t 


222*3 


222-3 


206 



*Given for guidance only and corresponds to flanges of austenitic stainless steel, 
tThe bolts to be used are not standardized and shoiild generally t>e ordered with the flange. 
{Attention is drawn to the precautions to be taken daring welding to avoid deformation of the mating face. 
Note — The sealing profile shall not protrude above the plane of the rotatable and fixed flanges. 
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b) Flanges are expected not to have been deformed during tightening. 

Nominal bore P^oolB 

N/mm 

10 610 

16 550 

25 670 

40 850 

63 810 

100 940 

160 1 070 

250 1 000 

400 1 300 

630 I 430 

1000 1100 

A-1.2 In practice, it is necessary to calculate the linear sealing load on the 
basis of the mean diameter of the seal. 

A-2. LINEAR SEALING LOADS FOR SECONDARY SERIES OF 
FLANGES 

A-2»l The linear sealing loads are, given below. The values given corres- 
pond to the linear sealing loads (expressed in newtons per millimetre) 
exerted at the level of the mating face and are based on a bolt stress of 
200 MPa. 



Nominal bore 
16 


Linear Sealing Load 
N/mm 

134 


40 


200 


63 


240 


100 


320 


160 


280 


200 


256 



tS:S2S8-1976 

( Continued from page 2 ) 

Panel for Standardization of Vacuum Equipment, EDG 57 : P2 

Convener Representing 

Db J. K. N. Shaema National Physical Laboratory ( CSIR ), New Delhi 

Members 
Dr S S. S Agabwala Central Electronics Engineering Research Institute 

(GSIRj,Pilani 
SsBi G. Ambasankaban Bhabha Atomic Research Centre, Bombay 

Shri p. Vijendban ( Alternate ) 
Shbi Bijan Kumar Dutta Basic & Synthetic Chemicals Pvt Ltd, Calcutta 

Shbi BimalbndbaNath 
Chakrabobty (Alternate) 
Shbi S. V. Nabasaiah Hind High Vacuum Co (P) Ltd, Bangalore 

Shbi V. K. V. Raju ( Alternate) 
Shbi Ved Pbakash Vacuum Instruments Company, New Delhi 

Shbi R Ramabbahma Toshniwal Bros Pvt Ltd, Madras 

Shbi D. J. Rao ( Alternate ) 
Shbi B. S. Ramapbasad Indian Institute of Science, Bangalore 

Db D. S, Viswanath ( Alternate) 
Shbi S. C. Ranadive J. B. Sawant Engineering Pvt Ltd, Bombay 

Db B. K. Sarkab Vikram Sarabhai Space Centre, Trivandrum 

Shbi R V Pebtjmal {Alternate) 
Shbi G. V. Sathb Vacuum Plant & Instruments Mfg Co Pvt Ltd, 

Mundhawa 

Shbi R. R. Kabandikab ( Alternate ) 
Shbi V. P Sundebsingh Indian Institute of Technology, Bombay 

Db S. R. Jawalekab ( Alternate ) 



10 



IflTERNATJONAL SYSTEM OF UNITS (SI UNITS) 



Baa4 Unit» 

Qusniily 

Length 

TJm$i 
Thcrmodyn^niFc: 

LumiFiDyi intensity 
Amount o>f stibsitance 

Syp|)l«m«ntiiry Unlit 

Plane angJa 
SoJictfingIa 

Derivi<l Unitt 

Forc# 

Flux 

Flyx tlenaily 

Fr&qwjjricy 

Eject rpc: c^^mductance! 

PrsMure^ i-tress 



Uft/f 



-S/fniia/ 



metr« 


m 


kHagram 


kg 


Becond 


5 


aiTipero 


A 


kelvin 


K 


cand«lq 


cd 


mole 


nflof 


Uitft 


SvmhQt 


mdinr 


md 


sieradi^n 


sr 


Unit 


Symboi 


newton 


M 


ioule 


J 


watt 


w 


Webfir 


Wh 


I«sJa 


T 


bDrt{ 


H^ 


siemcna 


S 


pascal 


Pa 





Coniftrsitin , 




N = 1 PiQ.1 m/s' 




J = 1 n.m 




w = 1 j;b 




Wb - 1 V.6 




T «■ 1 Wb/m" 




Hi = 1c,fs(s-'J 




S - 1 A/V 




Pa = 1 N/m^ 
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